The extensiveness of overweight and obesity among pregnant women is a growing public health concern in the developed countries, as it related to adverse pregnancy outcomes. This problem is considered by World Health Organization as a major health challenges. This study aimed to assess the pregnant women's knowledge toward obesity, gestational weight gain, and the safe method to prevent this gain.
INTRODUCTION
aternal obesity is a significant risk factor for childhood obesity, which persists into adulthood independent of other factors. Excessive weight gain with increased maternal weight during pregnancy are related to adverse pregnancy outcomes, like hypertension, preeclampsia, and low birth weight 0022 > ) gm) or high birth weight (< 4.000 gm), increase the chance of operative delivery like Cesarean Section, and post-delivery weight retention (Thangaratinam et al, 2010) . There is more evince which marks to the high risk of preterm birth in women with a high pre-pregnancy Body Mass Index (BMI) (McDonald et al, 2010) . Infants of these women are less liable to be breastfed, and more likely to be overweight in childhood. So the amount of weight gained in pregnancy can affect the immediate and future health of a woman and her infant (Siega-Riz et al, 2009 ). About (50%) of the women who die during pregnancy, childbirth, and puerperium in the United Kingdom are either overweight or obese (Ramachendran.et al, 2008) . The Australian data revealed that half of the pregnant women were over-weight or obese, and (36%) of women in United States were obese Flegal et al, 2012) .
There is a demand to determine the proper weight management interventions which are effective and safe in pregnancy. During the antenatal period, there are good opportunities for regular contact between the pregnant women with her health professionals, which is designed an ideal time to intervene as mothers are motivated to make changes that could optimize the outcomes for pregnancy and for the baby (NAO et al, 2001) .
The recommendation of Gestational Weight Gain (GWG) aim to improve outcomes for the woman and the infant. In 2009, the Institute of Medicine (IOM) published the update guidelines of adjusted gestational weight gain that are based M on pre-pregnancy BMI ranges for underweight, normal weight, overweight, and obese women, and the WHO recommended these guidelines which are independent of age, parity, race, smoking history, and ethnic background. The controversial reactions from some physicians have met with the updated IOM recommendations who believe that the weight gain targets are too high, especially for overweight and obese women (IOM & NRC, 2009 ). 1. Weight gain during pregnancy: The updated guidelines by IOM regarding weight gain during pregnancy provide the clinicians with a basis for practice. A woman's BMI should be detected at the first prenatal visit by the health care providers who take care of the pregnant women and discuss with them through the counseling visit the benefits of proper weight gain, nutrition, and exercise during pregnancy period, in order to restrict the excessive weight gain and to attain the best pregnancy outcomes. The management of the obese or overweight woman to gain less weight than recommended, but has a properly growing fetus is important; this needs Individualized care and good clinical judgment. 
Weight gain in the first trimester:
The 1 st trimester begins from the 1st day of the last menstrual period and lasts until the end of 13 week of pregnancy. Women who gain about 1 to 2 kg in this period have good pregnancy outcomes (IOM 2009). The nausea and vomiting which are typical in early pregnancy, may lead to lose a small amount of weight. Although, some women may restrict their food to avert gaining weight. Women who lose more than 5-10% of their prepregnancy weight and the women who gain a large amount of weight (much more than 2 kg or 4 lbs) in the 1 st trimester should be assessed. (Hedderson et al, 2010) .
Weight gain in the second and third trimesters:
The span from week 13 to week 27 of pregnancy is the 2 nd trimester, and the 3 rd trimester begins in week 28 and lasts until the birth of the baby which is usually around 40 weeks of pregnancy. After the 1 st trimester, women gain weight fixedly, because they gain lean and fat tissues. If a woman's pattern of weight gain falls below or above the recommended amount, the health professional can work with her to bring her weight gain back to the recommended rate of gain through her pregnancy time. Many points should check , if the fetus is growing well, confirm there are no medical problems like edema, detect if there are any factors that can be changed such as a high energy intake or a settled lifestyle, and recognize the woman's personal circumstance such as stress or not having enough income (Hedderson et al, 2010) . However, women often gain more weight in 2 nd than they do in 3 rd trimester of pregnancy and the rate of weight gain can alter depending on the woman's age (IOM, 2009 ).
Physical activity during pregnancy:
The physical activity in pregnancy may aid the women to maintain muscular and cardiovascular fitness, lower the risk of gestational diabetes or preeclampsia, and reduce physical complaints like back pain. It may make it easier for them to accept the physical changes that go with pregnancy. Being active during the time of pregnancy may help women to gain the proper amount of weight (IOM, 2009) .Most of the women may start exercising in 2 nd trimester of pregnancy and find it more easy because the nausea has abated and they are more healthy (Stuebe et al, 2009 ). Health professionals have a main part in encouraging healthy women with uneventful and uncomplicated pregnancies to obtain the physical activity into their daily life. In addition to everyday physical activities like house cleaning and gardening, women can do walking, swimming and dancing, start with 15 minutes , work towards 30 minutes, and practice these activities 3 to 4 times / week ( IOM, 2009 ; Downs et al, 2014) . 5. Knowledge about dietary: Knowledge alone is not enough to alter the behaviors and bring about positive results, but it is mediated to be a necessary prerequisite. A recent Australian study found that pregnant women's views of their expected weight gain were a significant predictor of their actual GWG (Mcphie et al, 2015) . A meta-analysis of studies that aimed to bettering GWG and pregnancy outcomes through dietary and lifestyle interventions revealed that dietary interventions which introduced dietary advice were associated with the largest decrease in women's GWG and derived in some improvement in pregnancy outcomes (Bookari, 2016) , compared with other lifestyle change interventions (physical activity alone, and a mixed approach which mixed the diet and physical activity) (Thangaratinam.et al, 2012) .While all pregnant women should aim to gain weight within the recommended weight range, reduced dietary regimes are not recommended. To conflict the excessive GWG, minimizing the intake of energy in combination with consuming a good amounts of nutrient dense foods from each of the five food groups and getting physical activity are recommended (NHMRC 2013) .
Although most of the women showed a high level of knowledge of the broad dietary recommendations, their awareness of the detailed messages was poor. For example, women were aware of the common key dietary access to manage excessive GWG by reducing the intake of added sugar and fat and increasing the intake of dietary fiber. However, lack of knowledge was clear for the more detailed questions about how many serves there are days? How much a serve is ?, and the presence, type, and energy density of fat (Bookari, 2016) . It has been manifested that overweight and obese pregnant women are less likely than women of normal weight to correctly estimate their own BMI (Callaway et al, 2009) , and that overweight women who underestimate their BMI are more likely to get weight in pregnancy.
The aims of the study were: Firstly, to assess pregnant women's knowledge toward obesity, GWG, and prevention of excessive weight gain during pregnancy. Secondly, to know the amount of their GWG by comparing their weight in the 1 st and 3 rd trimester of the pregnancy. Thirdly, to find relationship between these knowledge and some of demographic characteristics (parity, occupation, and BMI).
MATERIALS AND METHODS
A cross sectional descriptive study was done among pregnant women for assessing their knowledge regarding overweight and obesity in Primary Health Care Centers (PHCCs) in Duhok city. This study was approved by the scientific committee of Nursing College and the ethical committee in General Directorate of Health in Duhok. Then the verbal approval was taken from each pregnant woman before participation to the study.
There were 14 PHCCs inside Duhok city, it was divided into four geographical areas, the study was conducted in the Ante natal Care units (ANC) in eight of the PHCCs , two were selected simply by the way of lottery form each area (simple random sampling method), the selected PHCCs were: Bahdinan, 11 Adair, Mohamad Salih Boty, Malta , Qazi Mohamad , Khabat , Barzan and Zanast.
All pregnant women aged (18-35) years in third trimester of their pregnancy attended selected PHCCs at the selected visit day and agreed to participate were included in the study. Women with twin pregnancy, pregnancy induced hypertension, and gestational diabetes were excluded. For sample size calculation Cochran's formula for categorical data (Cochran, 1977) adopted. For more conservative sample size, maximum variability assumed by using an estimated proportion of (0.5).The resultant sample size was (400) pregnant women, (50) women from each PHCCs. They were selected by using systematic random sampling method, the first choosing was from the list of names that usually prepared in the morning for all the visitors that came for ANC visits in that day, all these selected women must be in the 3 rd trimester (28-40 weeks of pregnancy), by choosing every second or third pregnant woman according to the bulk of the attended pregnant women (crowdedness inside PHCCs), and depend on the BMI which must be in the 3rd fixed and In early booking (as prepregnancy weight) in their prenatal records as first weight to compare with it.The researcher through direct interview gathered data by using a structurevalidated questionnaire.
The questionnaire was designed according to the study objectives and this tool was arranged and validated through the previous literature and relevant specialists. Before gathering the information, the consent was obtained from the pregnant women for participation in the study before starting data collection. The data were collected during all weekdays at official working time 9:00 am to 1:00 pm. The time of interviewing with each pregnant woman took approximately (5-15 minutes). The researcher visited each PHCCs one by one.
The close ended questionnaire was prepared and modified by taking in consideration the other previous studies. The questionnaire ha five parts: *The first part about the socio-demographic characteristics of pregnant women, including (age, parity, residence, level of education, pregnant women's perception for their weight and BMI)the weight and height were measured in first visit in first trimester of pregnancy.*The second part was to assess the knowledge about the best weight gain during pregnancy with its five optins.*The third part attempted to assess the knowledge about excess weight gain effects on the pregnancy outcomes, there were 5 items.*The fourth part had five items focused on the safe methods to manage and prevent the GWG.
The Statistical Data Analysis were conducted by using the statistical package for social science (SPSS version 23) Frequency, percentage, between proportions. When more than 20% of the expected counts of the cells of the table were less than five, Fisher's exact test was used. A (P value) of ≤ 0.05 was considered statistically significant.
RESULTS

Socio-demographic characteristics of the participants:
The mean age of participants was (26.8 years), the median was (27 years), and minimum age was 18 years while the maximum age was 35 years. In Table 2 : (72.5%) of participants were housewives whereas (18.5% ) were working outside of home and (9 %) of them were students. Most of participants (31.8%) were secondary school graduates followed by (31 %) primary school graduates, while (19.5%) of them had higher education level .Regarding to the parity of sample study, from Para 0 to Para 5 & above were sorted as(41.8%, 20.2%, 33%, 5% ) respectively. About the pre pregnancy BMI of most of participants 185(46.3%) were within normal BMI range (18.5-24.9), however,(58.8%)of them believed that they had a healthy weight, it means one in six. On the other sides, (36.8%) believed they were overweight while (52%) of the sample were obese and overweight, as shown in Table  2 Table ( 2. Weight gain during pregnancy: Average weight gain of study population during pregnancy (difference between first and third trimester) was 10.7 Kg., and (13% ) of the sample was the largest group and gained (10 --<11 Kg.), while the group who gained (2-< 3Kgs) was the smallest one (0.3%), as in (Figure 1 ).
Fig. (1):
Weight gain difference between first and third trimester.
Pregnant women's knowledge about the best amount of weight gains during pregnancy:
In Table 3 , about (62.5% ) of pregnant didn't know the best amount of weight gain during pregnancy and (20.3%) believed that the best amount of weight gain during pregnancy is (10-15 Kg.), while (14.8% ) believed that the best amount of weight gain during pregnancy is (5-10 Kg.). 
Perceptions about the effects of excess weight gain.
In Table 4 : the plurality of studied population thought that the excess weight gain during pregnancy does not affect all of the following which showed in Table 4 as: "Need for Caesarean section" was in (50%) of them , or "Baby dies before delivery" was in (44.3%) ,or "Having problems with delivery" in (56.8%), or "Giving a small baby" was (43.3%) or "large baby" (47.3%) , "Having a baby with a structural abnormality" in (51%) , "Having high blood pressure" in (42.3%) and "Abortion" in (43.8%) . 5. Perceptions of pregnant women about ways that may prevent them from gaining an excess weight as in Table 5 : it showed that the majority of studied population (91.3%) agreed that the advices about physical activities are main way that prevent them from gaining excess weight and (41.3%) agreed that using internet for any information about weight during pregnancy may help, while only (1.3%) of them thought that attending a class in the ANC units about healthy eating during pregnancy. 
Relationship between pregnant women's knowledge toward obesity and GWG and their Parity, educational level, occupation and BMI.
Firstly: Table 6 showed significant statistical association between pregnant women's knowledge toward obesity and GWG with their parity, regarding most of the options related to the effects of weight gain during pregnancy, "Increasing chances of having baby in normal vaginal delivery," Need to do Caesarean section", "Baby dies before delivery", "Giving baby birth as small baby", "Giving baby birth as large baby" and" Having a baby with structural abnormality". In Table 7 : which showed significant statistical association between pregnant women's knowledge toward obesity and GWG with their educational levels, regarding their thoughts only in the option of "Increasing chance of vaginal delivery of the baby" ( P = 0.001) .On other hand, it showed insignificant statistical association with all other options.
In Table 8 : It showed significant statistical association between pregnant women's knowledge toward obesity and GWG with their occupation, related to 2 options of their thoughts:" Increasing chances of baby dies before delivery (stillbirth)" (P = 0.001) and "Having a baby with structural abnormality" ( P = 0.049) and it showed insignificant statistical association with other factors. *About the statistical association between pregnant women's knowledge toward obesity and gestational weight gain with their BMI, regarding their thoughts of weight gain during pregnancy, there were significant about the 2 options only : "Increasing chance of giving a large baby" (P = 0.006) and "Having problems with normal delivery" ( P = 040). Contrarily, it showed insignificant statistical association with other options, as shown in Table 9 . 
DISCUSSION
This study was undertaken in the Duhok city, to assess pregnant women's knowledge toward obesity and GWG, the risks of excess WG in pregnancy, and the best prevention and management of them.
The prevalence of overweight and obese women have increased nowadays (Beyerlein et al, 2012) . This problem is considered by the WHO as a major health challenges in the twenty first century. It is important to put maternal weight and BMI into consideration in pre-pregnancy, during pregnancy and after labor, to avoid the complications of obesity (WHO, 2012) . The results of this study confirm a lack of pregnant women's knowledge about guidelines of appropriate GWG and the practical details of dietary guidelines, about (62.5%) of pregnant didn't know the best amount of weight gain during pregnancy.
Pregnant women's characteristics:
The findings of this stud-y related to the mean and median age of the 400 participants agreed with the results of studies were conducted: in Rafsanjan City , Iran (Ebrahimi et al, 2015) , in Moroccan (Mochhoury et al, 2013) , in Australia (Shub et al, 2013) , in all of them , the median age was (26-35) years. But were not agree with the findings of other studies as in North American by (Jennifer et al, 2012) , in African American (Webb, 2009), and in Baghdad (Al-Kubaisy et al, 2014) , which revealed the majority of their samples were from age group (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) years. In addition to the reported results by (Bookari et al 2016) in Australia, that the majority of their sample were in age group of (30-39 years).
Regarding to gravidity of this sample's study, the primigravida were (41.8%) and multigravida were (58.2%), compared to the studies that were done: in Canada (Gaudet et al , 2011) , the primiparous was (50%), in Australia (Shub et al, 2013) , (48.4%) of the women were nulliparous, and in United State (African women) (48%) were nulliparous (Webb et al, 2009) .
Concerning pregnant women occupation, the highest percentage (72.5%) of participants were housewives. This result was nearby to the results of the studies were done in Erbil city by (Mikha, 2013; Sabir, 2010) which showed (71.4% ,76%) of sample respectively were housewives and to the study was done in Australia (Bookari et al, 2016) which revealed that (67.5%) of sample were housewives .
About the level of education, two third of the study sample were from primary and secondary schools graduates (62.8%), this finding coincided with results of the study done in India by (Sarode, 2010) which showed that the majority of pregnant women were from secondary and primary schools graduated, and was supported by another study conducted in Erbil city by (Mikha ,2013) . But was not similar to the results were reported in Australia by (Shub et al, 2013 ) that (51.6%) of the women were a tertiary education and in African American by (Webb, 2009 ) that (59%) were a college education. The percentage of the illiterate in Duhok was (50.5%) according to (UNICEF, 2012) .
Regarding BMI and the perception toward it
: In the present study, pre pregnancy BMI of most participants (46.3%) was within normal range (18.5-24.9 ). This result was in agreement with the study was done in Duhok city by (Elias, 2015) which reported that the (51.8%) of the sample were of normal BMI , compared with a rate of ( 93.8%) in Canada (Gaudet et al , 2011) and (66 4%) in Norway reported by (Haugen et al, 2014) which disagreed with this study.
The perception of pregnant women about weight and BMI is commonly poor, particularly among overweight and obese women. The inaccurate classification of pregnant women's own weight indicates may not percept how overweight or obese they are to take care of their GWG during pregnancy or for the future pregnancies. In the present study found that (25.5%) of its sample was overweight, and (26.5%) of them had obesity, these findings were going with (44.3%) as overweight or obese reported by (Elias, 2015) . On the other hand, (58.8%) of pregnant women in this study believed that they had a healthy weight or normal, compared with a rate of (68.6%) by (Elias, 2015) , and (46.6%) of study by (Bookari et al, 2016) in Australia. And (32.8%) of the current sample women believed that they were overweight and (4%) accepted themselves as obese, these findings were nearly to (27.1%) which reported by (Elias, 2015) , (30%) of study by (Thompson et al, 2011) in Australia, and (35%) by (Callaway et al , 2009) in Canberra.
The majority of obese women considered themselves to be overweight and those women were the most likely to underestimate their own BMI category, with only (24%) identifying themselves as very overweight (Shub et al, 2013) . Women who entered pregnancy as being overweight and obese were substantially (12 and 13 times) more likely to report recommended GWG above the IOM recommendations than those who were within the healthy weight range (Bookari et al, 2016) . Post et al. (2011) concluded in their study that awareness of true health risk associated with increased weight was poor in people who underestimate their own weight. In addition, this may lead to a decrease in the desire to seek education on the associated with GWG, and to join in healthy behaviors such as physical activity, to decrease the risk of excess GWG. They concluded in their study, that overweight and obese women who underestimated their BMI had a four times rise in the chance of excess GWG compared with overweight and obese women who correctly percept their own weight.
There was an alarming lack of knowledge regarding GWG guidelines in the current study sample, many pregnant women in this study were unaware of the weight gain during pregnancy; about (62.5%) of pregnant didn't know the best weight gain during pregnancy and (20.3%) believed that the best amount of weight gain during pregnancy is (10-15 Kg.), and (5-10 Kg.) in (14.8%) of them. A New Zealand survey by (Hooker, 2013) found that over two-third of pregnant women (69.4%) incorrectly identified suitable weight gain for pregnancy compared to recommendations (IOM and NRC, 2009 ). Women's knowledge of the specific risks associated with excess GWG or maternal obesity was poor, also they reported many incorrect beliefs about safe weight management in pregnancy (Shub et al, 2013) .
The majority of the study sample (86.5%) had knowledge that they should steadily gain weight during pregnancy within healthy limits, and (11.5%) of them believed that it does not matter how much weight will gain. On the other hand, only (2%) believed that the pregnant women should not gain any weight during pregnancy. Compared with (Elias, 2015) who found that nearly (69.5%) of the sample chose the steady gain. (15.5%) of them believed that it does not matter how much they gain, and (15%) believed not to gain any weight during pregnancy. Lack of knowledge about appropriate GWG may arise the problem that if pregnant women do not have or seek access to accurate information about the GWG recommendations or already aware of such information, this may help to explain the high rate of non-compliance with the GWG recommendations (Bookari et al 2016) . 3. The Gestational weight gain: Average weight gain of study population during pregnancy (difference between first and third trimester) was (10.66 Kg.), the group who gained (10-<11Kg.) was the largest one (13%), while the group who gained (2-< 3Kgs) was the smallest one (0.3%). In Iraq, in a study by (Al-Kubaisy, 2014) the weight gain during pregnancy was (12.5 Kg), in Rafsanjan city, Iran (Ebrahimi, 2015) the women gained an average of (12.9 kg.) during pregnancy, and in Viet Nam by (Ota et al, 2011) , they reported that GWG among their pregnant women was (12.2 kg.). Regarding gestational weight changes, participants gained an average of (15.1 kg) and (64.2%) gained in excess of clinical guidelines in African American confirmed by (Webb, 2009) , in Morocco, the weight gain was (16 kg) ( Mochhoury et al, 2013) .
The Perceptions about effects of excess weight gain:
The results of current study revealed that the plurality of studied population thought that the excess weight gain during pregnancy do not affect all the outcomes of pregnancy like: 'The need for Caesarean Section in (50%) of the sample , baby dies before delivery in (44.3%) of them etc. Compared with (Elias, 2015) who found that the lowest perception was to the risk of spinal bifida in (46%) of the sample, and the highest perception was to the risk of shoulder dystocia (90%). In Iraq, Al-Kubaisy (2014) reported that the need for Caesarean Section was in 38% of his studied sample compared with (17.1% ) in the study done by (Hooker, 2013) in New Zealand who found also that many pregnant women were conscious of the complications of excess GWG, but the majority were not aware of the extent of risks, as (64%) of them thought that there is a high risk for a small Gestational age (SGA) in obese women, and only (26.5%) identified the risks for shoulder dystocia.
Improving pregnant women's perception about knowledge in the maternal and fetal complications of overweight/obesity and excess GWG during the premarital period and during pregnancy may motivate women to manage and avoid excessive GWG, and increases health outcomes. 5. The Perceptions about ways that may prevent from gaining an excess weight: The majority of studied population (91.3%) agreed that the advices about physical activities are the main way that prevent them from gaining excess weight and (41.3%) agreed that using internet for any information about weight during pregnancy may help, while only(1.3%) of them thought that the best way is the attending a class in the ANCs about healthy eating during pregnancy, Findings on the relationship between physical activity and gestational weight gain have been somewhat inconsistent in study by (Ebrahimi, 2015) . A systematic review by (Siega-Riz et al, 2009) found that women who continued endurance exercise at or near pre-pregnancy stages gained less weight than those who stopped exercise. Being active during pregnancy may help women gain a suitable amount of weigh, and it may make it easier for them to accept the physical changes that go during pregnancy. Additionally, it help women maintain muscular and cardiovascular fitness, reduce the risk of gestational diabetes or pre-eclampsia, and decrease physical complaints like back pain ( IOM, 2009 ; Stuebe et al, 2009) .
Health professionals play an important role in encouraging healthy women with uncomplicated pregnancies to build physical activity into their daily life, without major risks to themselves or to their unborn child. Sui et al, (2013) found in their study that the highest women agreement was with physical activity and health eating as associated with improved health during pregnancy. Also, Mottola, (2009) found that one of the most important methods for preventing complications of excessive GWG is maternal access to physical activity and that is useful to both the mother and fetus. Thangaratinam et al, (2012) , mentioned the two ways to encourage the women to have a standard BMI, either by typical interventions based on physical activity included light intensity resistance training, weight bearing exercises, and walking for 30 minutes. Or by interventions in the mixed approach included counseling sessions, education concerning the potential benefit of diet and physical activity. Some women might also believe that physical activity during pregnancy is risky; however, physical activity is safe and recommended for most pregnant women and might reduce some pregnancy-related complications.
The IOM in the USA provides guidelines for healthcare providers to use when counseling pregnant women on nutrition and physical activity to promote healthy GWG (IOM and NRC, 2009 ). Pregnancy was a period where pregnant women seek for more information about healthy dietary and lifestyle. Dietary and lifestyle interventions in pregnancy are effective in reducing GWG without any adverse effect. Compared with physical activity and a mixed approach, dietaryinterventions were associated with the greatest reduction in weight gain in pregnancy (Thangaratinam et al, 2012) .
Strength of the study: it is the first study in Duhok city and Kurdistan Region about the knowledge of pregnant women towards obesity and gestational weight gain guidelines, their perceptions toward complications of excessive GWG and the ways of management and prevention. Limitation of the study, pre-pregnancy weight was based on weights in the prenatal records, it is likely to be underestimated or overestimated. Nevertheless, there was a high correlation between the recorded weights and prepregnancy weights as reported by mothers. And only the urban pregnant women were included in the study.
CONCLUSIONS
Obesity and excessive GWG are increasing problems in the obstetric population. Lack of knowledge of personal BMI, GWG targets limits and appropriate weight management strategies may limit the ability of women to address these issues successfully during their pregnancy. So supporting the knowledge gap is an important step towards improving the pregnancy outcomes for all pregnant women, especially those who enter pregnancy overweight or obese. The health education programs must conduct for all pregnant women in the ANC units at PHCCs regarding information about overweight/obesity, GWG guidelines and of specific dietary recommendations for pregnancy.
